A fter Neer [3] refined his definition of a displaced proximal humeral greater tuberosity fracture as having one centimeter of displacement and 45°of angulation, there has been a debate about the amount of fracture displacement that warrants surgical intervention [5] . Also in question is the intra and interobserver reliability [2, 7, 8] in determining the amount of frac-ture displacement and therefore our ability to classify these fractures. The implication is that if the ability to determine the degree of fracture displacement is questionable, then recommendations for surgical intervention based on radiographic findings may be unreliable.
Past studies [2, [6] [7] [8] using proximal humeral fracture radiographs have shown poor-to-moderate inter and intraobserver agreement in classifying these fractures. Most of these studies have used a relatively small number of observers. Prior work has been mixed in terms of whether the use of computerized axial tomography scanning may [1] or may not [6] increase this diagnostic accuracy. One cadaveric greater tuberosity fracture study concluded that four radiographic views (anteroposterior in external rotation, anteroposterior, outlet, and axillary) improved the accuracy and reliability in determining greater tuberosity displacement [4] .
The current study by Janssen and colleagues, using work done within the Science of Variation Group, sought to clarify this disparity. They found that imaging modality did not influence interobserver fracture assessment reliability nor influence the recommendation for surgical treatment. With the use CT scans, surgeons felt slightly more comfortable in their assessment of fracture displacement in borderline cases and therefore their recommendations for treatment, even though it did not change their recommendations. Janssen and colleagues used a relatively small sample size, nonstandardized radiographs, and the lack of measurement tools. Previous studies [2, 7, 8] provided between 50 to 100 case scenarios, compared to 22 in this series. In this study, only two views of the shoulder were provided in most cases. Half of the cases had an outlet view and the other half had an axillary view. There were no measurement tools available to measure the degree of fracture displacement. Since all patients had CT scans, the case examples may have been towards more severe fractures. The addition of case scenarios including the patient history may have some influence on the observers when recommending surgical treatment.
Where Do We Need To Go?
There are many variables involved in recommending operative or nonoperative treatment of greater tuberosity fractures. The patient age, medical comorbidities, fracture characteristics including the degree of fracture displacement and comminution, time from injury, and surgeon's preferences and capabilities are among these factors. It is doubtful that universal agreement can be obtained among surgeons. In order to answer the question as to whether fracture assessment and treatment recommendations vary based on imaging modality alone, a large standardized study may help. The study should concentrate on the effect of imaging studies alone and minimize other factors like patient demographics and surgeon's preferences and biases.
How Do We Get There?
The authors are to be congratulated for using a large number of observers, with varying degrees of experience, and from a wide geographic distribution. A more ideal study would include using a larger number of case examples assessed by an equally large or larger number of observers with varying levels of experience and training. Reviews of standardized shoulder radiographs (with a minimum of four radiographic views) and standardized two-dimensional and three-dimensional CT scans should be performed at a minimum of two time points to obtain inter and intraobserver reliability. The reviews should be performed using a standardized imaging system that allows one to measure the degree of fracture displacement. By minimizing the variations in the patient's case histories or by using imaging studies alone, will help minimize the effect of patient factors when making treatment recommendations.
